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j M Tmr CLAIMS 

Ple^e amend the claims as foUows; 



having a tapered first end that exten ferrule 

— — — ;-r--- — — • 

tapered no. P °*» that „ herera 

portion to be radially compressed ag 
ptessuxe upon pull-up of the fitting. 
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5 m * fitturg - CU3, 3 — - - — ^ - — 
portion of said second ferrule driven surface. 

« (ongMJThofitungofcTata.^insaiddrivensurfaceUconvcx. 

. , . i-terior cylindrical wall comprises 
7. (original) Tire fitting of claim . herein sard second tattle nrtenor 

aohxurnferentialrecessberween said forward edge andaaidnack end. 

, (original) Hre fitting of data, 1 wnereur said second fertule conrprises metal. 

M a ru. end and a .apered nrou*. a! one end of said a drive 

v rfrical interior wall that closely surrounds the tube end, a 
having a substantially continuous cylindrical interior war 

tepered nose porfion draT — . - - — « * " *"* - ' f 

^onaUOrendW « engages * — - — 

to * end upon pufi-up of ttre fitturg, a forward edge of sard rapered nose portton « 
«ng is deformed * a rogg.e-lise lunging acdon fi* reautts fiom said rear porfion us™. 



joins 



said rear portion to said collet portion 
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agaiBl sai d - — - - * - » - - — * " * ^ 

entire surface. , . 

portion of said second fenulc driven surface. 

U (ori^na.) The fittagof Cain, lOwhesein said second fennlc comprises n^ 

. r , RS that axiaUy extends toward said &st end; and a second ferrule 
second end with a tapered recess that axiauy exi 

^ - posrion fliat — - said — - - - -* - ' *™ 

^ on a « end ^ ** en^s said ^e dnve surface; *e in,— wnercn 

^ ~— i— — — — fc * fc ~*"*"*T* ,, ir 

collet the tube end near said forward edge, 
entire surface. 
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^^^^^^^^^^ 

,9. (origins,) The fi.** of claim .6 wherein said second fertule comprises meta!. 
20 (origmal, The fi«ting of Cairn ,6 wherein said metal comprises — steel. 
„ (original, m a tec, Mr* of the type including a Siting oody having a cylindrical hore for 
KKlvta g e tuhe end and hrCudhrg a tapered mouth a, one end of said here; a drive memher 
ha ving a threaded engagement wim said hody and having a female drive surface; a firs, ferrule 
ha ving a lapered firs, end ma, extends inlo said tapered mourn of me fining body and having a 
^d end wim a tapered recess mat axially ertends toward said firs, end; and a second fermle 
tovta g a suhs.ntia.ly continuous cyUndrica, in«erior w=U mat Cosely surrounds fire U*c end, a 
tapered nose portion ma, emends in* said .apereu recess of said firs, ferrule, and a driven 
^ on aha* end thereof «ha, engages said ferru,e orive surface; ,he imp— wherem 
^.econdferruledrivensurfacehaaageneraHyeonv.con.om.aforwardedgeofsaid^ered 

tube end upon pull-up of the fitting. 

22. (ongmal, The ,uhe filling of Cairn 2. wherein said second femfie is case hardened over • 
entire surface. 

23. (origmai) The fimng of Cairn M wherein said second ferrule is deformed during puU-up of 
the fitting by a toggle-like hinging action. 

24 ( „rig« The fimng of Cairn 23 wherein said ,ogg,e*e hin^g action resuUs fiom sard 
^porrionmo^radianyou.ardfiom said ou te surface of me mhe end ahou,aregion of 

sai d second ferrule ma, joins said rear portion to said collet portion. 
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25. (original) The tube fitting of claim 24 wherein said second ferrule is case hardened over its 
entire surface. 

26. (original) The fitting of claim 21 wherein said drive member ferrule drive surface initially 
contacts said second ferrule driven surface at a location radially outward to at least a central 
portion of said second ferrule driven surface. 

27. (original) The fitting of claim 21 wherein said second ferrule interior cylindrical wall 
comprises a circumferential recess between said forward edge and said back end. 

28. (original) The fitting of claim 21 wherein said second ferrule comprises metal, 

29. (original) The fitting of claim 21 wherein said metal comprises stainless steel. 

30. (original) A tube fitting comprising: a fitting body having a cylindrical bore for receiving a 
tube end and including a tapered mouth at one end of said bore; a drive member having a 
threaded engagement with said body and having a ferrule drive surface; a first ferrule having a 
tapered first end that extends into said tapered mouth of the fitting body and having a second end 
with a tapered recess that axially extends toward said first end; and a second ferrule having a 
generally cylindrical interior wall, a tapered first end that extends into said tapered recess of said 
first ferrule, a tapered outer wall portion, and a driven surface on a second end thereof that 
engages said drive member ferrule drive surface; said second ferrule interior wall having a first 
circumferential recess located between said first and second ends of said second ferrule; said 
tapered wall portion having a second circumferential recess near said first end; said recesses 
reducing force concentrations on said drive member drive surface when the fitting is pulled up. 

31. (new) A method for sealing and grinning a tube end using a tube fitting of the type having a 
fitting body and nut that are ioinable and enclose a tube end, a first ferrul e and a second ferrule 
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wherein the second femile has a forward portion that engages the first ferrule and a rearward 
portion that is driven bv the nut when the fitting is pul l ed up. the method comprising the steps of: 

deforming the second femile durin g pull-up of the fitting so as to cause a back end 
thereof to be radially spaced from the tube end upon pu11-up: 

deforming the second ferrule during null-up sn as to cause a front edge thereof to indent 

into the tube end: and 

deforming the second ferrule during oull-up w ith a toggle-like hinging action so that a 
collet portion thereof is radially comnressed a gainst the tube end. 

32. (new) The method of claim 1 wherein said coll et portion is axiallv behind said indented front 
ed ge to isolate said indented fron t edge from vibration. 

33. ( n ew) The method of claim 1 compri s ing the step of case hardening the second ferrule over 
its entire surface prior to assem bly into the fitting. 

34. ( new ) The method of claim 1 comprising the st e p of forming a circumferential recess in a 
central bore of the second ferrule prior to assembly into the fitting. 

35. (new) The method of claim 1 compr isin g the step of forming a convex driven surface at said 
hack end of the second ferrule prior to assemb ly into the fitting. 

36. (new) A tube fitting comprising: 

a fitting body having a cylindrical bore for receiving a tube end and including a tapered 

mouth at one end of said bore: 
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a drive member having a threaded engagement wi th said bodv and having a ferrule drive 
surface ; 

a first ferrule having a tapered first end that is insertable into said tapered mouth of the 
fitting bodv and having a second end with a tapered recess that axiallv extends toward said first 
end: and 

a second ferrule having a substantially continuous cylindrical interi or wall that closely 
surrounds the tube end when installed thereon, a tapered nose p ortion that is insertable into said 
tapered recess of said first ferrule, and a driven surface on a ba ck end thereof that engages said 
ferrule drive surface during pull-up of the fitting; and 

wherein said second ferrule is case hardened about its entire sur face, and said second 
ferrule has a configuration such that upon pull-up of the fitting said seco nd ferrule will deform to 
cause: 1) a rear portion of said cylindrical interior wall to be radially s paced from the tube end, 

2) a forward edge of said tapered nose portion to penetrate an outer sur face of the tube end, and 

3) a collet portion of said substantially continuous cylindrical interior wal l that is axiallv behind 
said forward edge to be deformed radially against said outer s urface of the tube end to collet the 
tube end . , 

37. (new) A tube fitting comprising : 

a fitting bodv having a cylindrical bore for receiving a tube end and including a tapered 
mouth at one end of said bore; 

a drive member having a threaded engagement with said bodv a nd having a ferrule drive 

surface: 
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a first ferrule having a tapered first end that is insertab le into said tapered mouth of the 
fitting body and having a second end with a tanered recess that axiallv extends toward said first 
end: and 

a second ferrule having a substantially continuous cylin drical interior wall that closely 
surrounds the tube end when installed thereon, a taner e d nose portion that is insertable into said 
tanered recess of said first ferrule, and a driven surface on a back end thereof that engages said 
ferrule drive surface during pull-up of the fitting; and 

wherein said second ferrule is case hardened about its entire sirrface. and said second 
ferrule has a configuration such that upon pull-up of the fitting sa id second ferrule will deform 
with a toggle-like hinging action. 

38. (new) The tube fitting of claim 7 wherein duri n g said toggle-like hinging action said second 
ferrule will plastically deform so that: I) a r e ar portion of said cylindrical interior wall will be 
radially spaced from the tuhe end. 2) a forward edee of s aid ta p ere d nose p ortion will penetrate 
an outer surface of the tube end, and 3^ a collet portion of said substant ially continuous 
cylindrical interior wall that is axiallv behind said fo r ward edge will be deformed radially against 
said outer surface.of the tube end to collet the tube end. 
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